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WHAT IS CLAIMED IS: 

1 . A process for determining the identity of a target polypeptide, 
comprising the steps of: 

a) obtaining, the target polypeptide by in vitro translation, or by 
in vitro transcription followed by translation, of a nucleic acid encoding 

5 the target polypeptide; 

b) determining the molecular mass of the target polypeptide by 
mass spectrometry; and 

c) comparing the molecular mass of the target polypeptide with 
the molecular mass of a corresponding known polypeptide, thereby 

10 ' determining the identity of the target polypeptide. 

2. A process for determining the identity of a target polypeptide, 
comprising the steps of: 

a) determining the molecular mass of the target polypeptide by ■ 
mass spectrometry; and 
1 5 b) comparing the molecular mass of the target polypeptide with 

the molecular mass of a corresponding known polypeptide, thereby 
determining the identity of the target polypeptide. 

3. The process of claim 1, wherein the nucleic acid encoding the target 
polypeptide is RNA, and wherein the target polypeptide is obtained by in vitro 

20 translation. 

4. The process of claim 1, wherein an RNA encoding the target 
polypeptide is prepared by in vitro transcription of the nucleic acid encoding the 
target polypeptide, and wherein the target polypeptide is obtained by in vitro 
translation of the RNA. 

25 5. The process of claim 1, further comprising amplifying the nucleic 

acid encoding the target polypeptide. 

6. The process of claim 5, wherein the amplifying is performed using a 
forward primer and a reverse primer. 
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7. The process of claim 5, wherein the amplifying is performed using a 
primer comprising a nucleotide sequence encodjng a regulatory element 
selected from the group consisting of a. ribosome binding site, a START codon 
and a transcription start signal, wherein, following amplification, the regulatory 

5 element is operably linked to the nucleic acid encoding the target polypeptide. 

8. The process of claim 5, wherein the amplifying is performed using a 
primer comprising a nucleotide sequence encoding an RNA polymerase 
promoter, wherein, following amplification, the promoter is operably linked to 
the nucleic acid encoding the target polypeptide. 

10 9. The process of claim 8, wherein the RNA polymerase promoter is 

selected from the group consisting of SP6 promoter, T3 promoter, and 
T7 promoter. 

10. The process of claim 1, wherein the nucleic acid further comprises 
an operably linked exogenous nucleotide sequence encoding a regulatory 

15 element selected from the group consisting of an RNA polymerase promoter, a 
ribosome binding site, a START codon, and a transcription start signal. 

11. The process of claim 1, wherein the nucleic acid comprises a 
nucleotide. sequence, or complement thereof, encoding a second polypeptide. 

12. The process of claim 1 1, wherein the second polypeptide is a tag 
20 peptide. 

13. The process of claim 12, wherein the tag peptide is selected from 
the group consisting of a myc epitope, a Haemophilus influenza hemagglutinin 
peptide, a polyhistidine sequence, a polylysine sequence, a polyarginine 
sequence, and glutathione-S-transferase. 

25 14. The process of claim 1 or claim 2, wherein the target polypeptide 

comprises a tag. 

15. The process of claim 14, wherein the tag is biotin or a 
derivative thereof. 

16. The process of claim 14, wherein the tag is a tag peptide, which is 
30 conjugated to the target polypeptide. 

17. The process of claim 3, wherein the in vitro translation is performed 
in a cell-free extract. 



WO 99/12040 PCTAJS98/18311 

-113- ■'. 

18. The process of claim ,17, wherein the cell-free extract is a 
eukaryotic cell-free extract. . 

.,19. The process of claim 1 8> wherein the eukaryotic cell-free extract is 
selected from the group consisting of a reticulocyte lysate, a wheat germ 
5 extract, and a combination thereof, 

20. The process of claim 4, wherein the in vitro transcription is 
performed in a cell-free extract, and wherein translation of the target 
polypeptide is performed in the same cell-free extract. 

21. The process of claim 20, wherein the cell-free extract comprises a 
10 reticulocyte lysate. 

22. The process of claim 20, wherein the cell-free extract is a 
prokaryotic cell-free extract. 

. 23. The process of claim 22, wherein the prokaryotic cell-free extract is 
an E. co// cell-free extract. 
15 24. The process of claim 23, wherein the cell-free extract is E. coii S30 

cell-free extract. 

25. The process of claim 1, wherein transcription or translation is 
performed in vivo. 

26. The process of claim 25, which is performed in a host cell. 
20 27. The process of claim 26, wherein the host cell is a bacterium. 

28. The process of claim 1 or claim 2, wherein the target polypeptide is 
isolated prior to mass spectrometry. 

29. The process of claim 28, wherein the target polypeptide is isolated 
be reaction with an antibody. 

25 30. The process of claim 14, wherein the target polypeptide is isolated 

by reaction a reagent that interacts specifically with the tag. 

31 . The process of claim 30, wherein the tag is a tag peptide and the 
reagent is an antibody. 

32. The process of claim 30, wherein the tag is a polyhistidine tag 
30 peptide and the reagent is a metal ion selected from the group consisting of 

nickel ions and cobalt ions, or wherein the tag is a polylysine or a polyarginine 
tag peptide and the reagent is selected from the group consisting of copper 
ions and zinc ions, wherein the reagent is chelated to a solid support. 
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. 33. The process of claim 30, whereih the tag is biotin or a derivative 
thereof and the reagent is selected from the;group consisting of avidin and 
streptavidin. ' 

34. The process of claim 1 or claim, ?, wherein, prior to determining 

5 the molecular mass of the target polypeptide , by mass spectrometry, the target 
polypeptide is immobilized on a solid support. 

35. The process of claim 34, wherein the target polypeptide is 
immobilized to the solid support through a cleavable linker. 

36. The process of claim 35, wherein the cleavable linker is selected 
10 from the group consisting of an acid cleavable linker and a photocleavable 

linker. 

37. The process of claim 34, wherein the target polypeptide is 
immobilized by interacting specifically with a polypeptide of interest that is 
conjugated to the solid support. 

15 38. The process of claim 34, wherein the solid support is selected from 

the group consisting of a support having a flat surface and a support having a 
surface with a structure. 

39. The process of claim 1 or claim 2, wherein the mass spectrometry 
is selected from the group consisting of matrix assisted laser desorption 

20 ionization (MALDI), delayed extraction MALDI, continuous or pulsed 

electrospray, ionspray, thermospray, or massive cluster impact and a detection 
format selected from the group consisting of linear time-of-fiight, reflectron 
time-of-flight, single quadrupole, multiple quadrupole, single magnetic sector, 
multiple magnetic sector, Fourier transform ion cyclotron resonance, ion trap, 

25 and combinations thereof. 

40. The process of claim 1 or claim 2, wherein the mass spectrometry 
is matrix-assisted laser desorption/ionization time-of-flight spectrometry. 

41 . The process of claim 1 or claim 2, wherein the target polypeptide is 
encoded by an allelic variant of a polymorphic region of a chromosome in a 

30 subject. 

42. The process of claim 41, wherein the polymorphic region is in a 

gene. 
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43. J he process of claim 41 V whfcreiri the polymorphic region is not in a 
• gene. ; ■ ' 

,44. The process of claim 41 /whierein the allelic variant is associated 
with a disease or condition, thereby indicating 'that the subject has or is at risk 
5 of developing the disease or condition. : ' 

45. The process of claim 44, wherein the disease or condition is 
associated with an abnormal number. of nucleotide repeats in the allelic variant. 

46. The process of claim 45, wherein the nucleotide repeats are 
trinucleotide repeats. 

10 47. The process of claim 46, wherein the disease or condition is 

selected from the group consisting of Huntington's disease, prostate cancer, 
Fragile X syndrome type A, myotonic dystrophy type I, Kennedy disease, 
Machado-Joseph disease, dentatorubral and pallidolyusian atrophy, spino bulbar 
muscular atrophy and aging; 

15 48. The process of claim 42, wherein the gene is selected from the 

group consisting of BRCA1, BRCA2, APC, dystrophin gene, £-globin, Factor IX, 
Factor Vile, ornithine-d-amino-transferase, hypoxanthine guanine 
phosphoribbsyl transferase, CFTR, p53, and a proto-oncogene. 

49. The process of claim 41, wherein the allelic variant is due to a 
20 point mutation. 

50. The process of claim 42, wherein the polymorphic region is 
associated with graft rejection and the process is for determining compatibility 
between a donor and a recipient of a graft. 

51 . The process of claim 50, wherein the polymorphic region is the 
25 major histocompatibility locus. 

52. The process of claim 41, wherein the target polypeptide is encoded 
by a nucleic acid comprising nucleotide repeats and the process is for a use 
selected from the group consisting of genotyping the subject, forensic analysis, 
and paternity testing. 

30 53. The process of claim 52, wherein genotyping is performed by 

quantifying the number of nucleotide repeats. 

54. The process of claim 52, wherein the nucleotide repeats are 
dinucleotide, trinucleotide, tetranucleotide, or pentanucleotide repeats. 
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55. The process of claim 41, wherein the gsne is a mitochondrial gene. 

56. The process of claim 1 or claim 2; wherein the target polypeptide is 
obtained from an infectious organism. ; ; 

57. The process of claim 56 r whereiirt the infectious organism is; 

5 selected from the group consisting of a virus; a bacterium, a fungus, and a 
prbtist. 

58. A process for determining the identity of each target polypeptide in 
a plurality of target polypeptides, comprising the steps of: 

a) obtaining a plurality of differentially mass modified target 
10 polypeptides; 

b) determining the molecular mass of each differentially mass 
modified target polypeptide in the plurality by mass spectrometry; and 

c) comparing the molecular mass of each differentially mass 
modified target polypeptide in the plurality with the molecular mass of a 

15 corresponding known polypeptide, thereby determining the identity of 

each target polypeptide in the plurality of target polypeptides. 

59. The process of claim 58, wherein the target polypeptides are 
obtained by in vitro translation, or by in vitro transcription, followed by 
translation, of a nucleic acid encoding the target polypeptide. 

20 60. The process of claim 58, wherein, prior to determining the 

molecular mass of each differentially mass modified target polypeptide by mass 
spectrometry, each target polypeptide is immobilized on a solid support. 

61 . The process of claim 60, wherein each target polypeptide is 
immobilized to the solid support through a cleavable linker. 

25 62. The process of claim 61, wherein the cleavable linker is selected 

from the group consisting of an acid cleavable linker and a photocleavable 
linker. 

63. The process of claim 60, wherein the solid support is selected from 
the group consisting of a support having a flat surface and a support having a 

30 surface with a structure. 

64. The process of claim 60, wherein each target polypeptide is 
immobilized in an array to the solid support. 
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65. The process of claim 60, wherein each target polypeptide is 
immobilized due to its interacting specif ically with a pofypeptide of Interest, 
wherein the polypeptide of interest is conjugated in an array to the solid 
support. v%-' ,«'.'*• 

5 66. A kit for determining the identity of a target polypeptide by mass 

spectrometry, comprising: 

a) reagents necessary for in vitro transcription or in vitro 
translation of the target polypeptide; and 

b) instructions for determining the identity of the target 
10 polypeptide by mass spectrometry. 

67. The kit of claim 66, further comprising a forward primer and a 
reverse primer, each capable of hybridizing to and amplifying a nucleic acid 
encoding the target polypeptide. 

68. The kit of claim 67, wherein either the forward primer or the 

15 reverse primer comprises a nucleotide sequence, which, following amplification, 
encodes a regulatory element operably linked to the nucleic acid encoding the 
target polypeptide. 

69. The kit of claim 68, wherein the regulatory element js selected from 
the group consisting of an RNA polymerase promoter, a ribosome binding site, 

20 a START codon, and a transcription start signal. 

70. The kit of claim 66, further comprising a reagent for isolating the 
target polypeptide. 

71. A method for screening for or identifying a subject having or 
predisposed to a disease or condition, comprising: 

25 a) determining the molecular mass of a target polypeptide by 

mass spectrometry; 

b) comparing the molecular mass of the target polypeptide with 
the molecular mass of a corresponding known polypeptide, thereby 
determining the identity of the target polypeptide, wherein: 
30 the target polypeptide, or a nucleic acid encoding the target 

polypeptide, is obtained from a biological sample obtained from the subject; 
and 

the target polypeptide is a marker for the disease or condition. 
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72. The.method of claim 71 .wherein- the target polypeptide is obtained 

from the biological sample. 

73. The method of claim 71, wherein the target peptide is obtained by 
in vitro translation of a nucleic acid Obtained from the subject, or by in vitro 

5 transcription of a nucleic acid encoding the target polypeptide and translation 
of RNA produced by the in vitro transcription. 

74. The method of claim 71 , wherein the sample is selected from the 
group consisting of a tissue sample, a cell sample and a biological fluid. 

75. The method of claim 71 , wherein the disease or condition is 

10 selected from the group consisting of Huntington's disease, prostate cancer, 
Fragile X syndrome type A, myotonic dystrophy type I, Kennedy disease, 
Machado-Joseph disease, dentatorubral and pallidolyusian atrophy, spino bulbar 
muscular atrophy, and aging. 

76. The method of claim 71, wherein the nucleic acid comprises at 

15 least a portion of a gene selected from the group consisting of BRCA1, BRCA2, 
APC, dystrophin gene, 0-globin, Factor IX, Factor Vile, ornithirie-d-amino- 
transferase, hypoxanthine guanine phosphoribosyl transferase, CFTR, p53, and 
a proto-pncpgene. 

77. The method of claim 71, wherein the disease or condition is caused 
20 by an organism selected from the group consisting of a virus, a bacterium, a 

fungus and a protist. 

78. A process for determining the amino acid sequence of a 
polypeptide of interest using mass spectrometry, comprising the steps of: 

a) contacting the polypeptide of interest with an agent that 

25 cleaves an amino acid from a terminus of the polypeptide to produce a 

cleaved amino acid and a deletion fragment; 

b) subjecting the cleaved amino acid or the deletion fragment to 
mass spectrometry; and 

c) repeating step a) and step b), as necessary, thereby 
30 determining the amino acid sequence of the polypeptide. 

79. The process of claim 78, wherein the polypeptide of interest is 
obtained by in vitro translation of an RNA encoding the polypeptide, or by in 
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translation of RNA produced by the in vitro transcription. 

,80. The process of claim 78, further comprising conditioning the 
polypeptides of interest prior to step a),,. or cbnditibning the cleaved amino acid 
5 or the deletion fragment prior to mass spectrometry. 

81. The process of claim 80, wherein the conditioning comprises 
reducing the charge heterogeneity of. the polypeptide, the cleaved amino acid, 
or the deletion fragment. 

82. The process of claim 81, wherfein the conditioning comprises 
10 contacting the target polypeptide with a cation exchange material. 

83. The process of claim 80, wherein the conditioning comprises mass 
modifying the polypeptide, the cleaved amino acid, or the deletion fragment. 

. 84. The process of claim 80, wherein the agent is a chemical agent. 
85. The process of claim 78, wherein the agent is an enzyme. 
15 86. The process of claim 85, wherein the enzyme is an aminopeptidase 

or a carboxypeptidase. 

87. The process of claim 78, wherein the polypeptide of interest is 
immobilized on a solid support. 

88. The process of claim 87, wherein the solid support is selected from 
20 the group consisting of a bead and a microchip. 

89. A process for determining the amino acid sequence of a 
polypeptide of interest using mass spectrometry, comprising the steps of: 

a) producing a nested set of deletion fragments of the 
polypeptide; and 

25 b) subjecting the deletion fragments to mass spectrometry, 

thereby determining the amino acid sequence of the polypeptide. 

90. The process of claim 89, wherein the polypeptide of interest is 
immobilized on a solid support prior to producing the nested set of deletion 
fragments. 

30 91 . The process of claim 90, wherein the polypeptide of interest is 

immobilized to the solid support through a cleayable linker. 

92. The process of claim 91, wherein the cleavable linker is selected 
from the group consisting of an acid cleavable linker and photocleavable linker. 
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93. A process for determining the amino acid sequence pf each 
polypeptide in a plurality of polypeptides using mass spectroscopy, comprising 
the steps of: 

a) differentially mass modifying reach polypeptide in the plurality 
5 to produce differentially mass modified polypeptides; 

b) contacting the differentially mass modified polypeptides with 
an agent that cleaves an amino acid from a terminus of the polypeptides 
to produce a cleaved amino acid and a deletion fragment; 

c) subjecting the cleaved amino acid or the deletion fragment to 
10 mass spectrometry; and 

i d) repeating step b) and step c), as necessary, thereby 

determining the amino acid sequence of each polypeptide in the 
plurality. 

94. The process of claim 92, wherein each polypeptide in the plurality 
15 is immobilized to the solid support. 

95. The process of claim 94, wherein each polypeptide in the plurality 
is immobilized to the solid support through a cleavable linker. 

96. The process of claim 95, wherein the cleavable linker is selected 
from the group consisting of an acid cleavable linker and photocleavable linker. 

20 97. The process of claim 93, further comprising conditioning each 

polypeptide prior to step b), or conditioning the cleaved amino acid or the 
deletion fragment prior to mass spectrometry. 

98. The process of claim 93, wherein the conditioning comprises 
contacting the target polypeptide with a cation exchange material. 

25 99. The process of claim 93, wherein the agent is a chemical agent. 

100. The process of claim 93, wherein the agent is an enzyme. 

101 . The process of claim 100, wherein the enzyme is an 
aminopeptidase or a carboxypeptidase. 

102. The process of claim 93, wherein each polypeptide in the plurality 
30 is immobilized on a solid support. 

103. The process of claim 102, wherein the each polypeptide is 
immobilized in an array. 
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104. A process for determining a nucleotide sequence of an unknown 
polynucleotide using mass spectrometry, comprising the steps of: 

a) determining the amino acid sequence of a polypeptide encoded 
by the unknown polynucleotide by mass spectrometry bythe method of 

5 claim 78; • 

b) comparing the amino acid sequencie of the unknown 
polypeptide to an amino acid sequence encoded by a corresponding 
known polynucleotide, thereby determining the nucleotide sequence of 
the unknown polynucleotide. 

10 105. The process of claim 104, further comprising conditioning the 

polypeptide encoded by the polynucleotide prior to contacting the polypeptide 
with an agent that cleaves an amino acid, or conditioning the cleaved amino 
acid or the deletion fragment prior to mass spectrometry. 

106. The process of claim 104, wherein the polypeptide encoded by 
15 the polynucleotide is immobilized to a solid support. 

107. A process for determining the identity of a target polypeptide, 
comprising the steps of: 

a) obtaining the target polypeptide by in vitro translation, or by 
in vitro transcription followed by translation, of a nucleic acid encoding 

20 the target polypeptide; 

b) contacting the target polypeptide with at least one agent that 
cleaves at least one peptide bond in the target polypeptide to produce 
peptide fragments of the target polypeptide; 

c) determining the molecular mass of at least one of the peptide 
25 fragments of the target polypeptide by mass spectrometry; and 

d) comparing the molecular mass of the peptide fragments of the 
target polypeptide with the molecular mass of peptide fragments of a 
corresponding known polypeptide, thereby determining the identity of 
the target polypeptide. 

30 108. The process of claim 107, wherein the target polypeptide is 

immobilized to a solid support prior to contacting the target polypeptide with 
the agent. 
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109. The process of claim 107, wherein the target polypeptide is 
immobilized to the solid support through a cieayable linker. 

1 10. The process of claim 1 1,0, wherein the target polypeptide is 
immobilized to the solid support through gn chemically cieayable linker at one 

5 terminus of the polypeptide and through a photocleavable linker at the other 
terminus of the polypeptide. 

111. The process of claim 1 07, wherein the target polypeptide is 
conditioned prior to step b), or the peptide fragments of the target polypeptide 
are conditioned prior to step c). . 

10 112. The process of claim 107, wherein the agent that cleaves at least 

one peptide bond in the target polypeptide is an endopeptidase. 

1 1 3. A process for determining the identity of each target polypeptide 
in a plurality of target polypeptides, comprising the steps of: 
a) obtaining a plurality of target polypeptides; 
15 b) contacting each target polypeptide with at least one agent 

that cleaves at least one peptide bond in each target polypeptide to 
produce peptide fragments of each target polypeptide; 

c) determining the molecular mass of at least one of the peptide 
fragments of each target polypeptide in the plurality by mass 

20 spectrometry; and 

d) comparing the molecular mass of the peptide fragments of 
each target polypeptide with the molecular mass of peptide fragments of 
a corresponding known polypeptide, thereby determining the identity of 
each target polypeptide in the plurality. 

25 114. The process of claim 1 13, wherein each target polypeptide is 

mass modified prior to step b), or the at least one peptide fragment of each 
target polypeptide is mass modified prior to step c). 

1 15. The process of claim 113, wherein each target polypeptide in the 
plurality is immobilized to a solid support prior to contacting each target 

30 polypeptide with the agent. 

116. The process of claim 1 15, wherein each target polypeptide is 
immobilized to the solid support through a cleavable linker. 
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117. The process of claim 113, wherein each target polypeptide is 
conditioned prior to step b), or the at least one peptide fragment of each target 
polypeptide iis conditioned prior to step c). 

118. The process of claim 1 15/ wherein leach target polypeptide is 
5 immobilized in. an array. 

119. The process of claim 1 13, wherein the agent that cleaves at least 
one peptide. bond in each target polypeptide is an endopeptidase. 

120. The process of claim 111, wherein each target polypeptide is 
immobilized to the solid support through d chemically cleavable linker at one 

10 terminus of the polypeptide and through a photocleavable linker at the other 
terminus of the polypeptide. 
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SEQUENCE LISTING 

<110> Little, Daniel 
Higgins, G. Scott 

Koster, Hubert • v ;^ 

Lough, David 
SEQUENOM, INC. 

120 > Mass Spectrometric Detection of Polypeptides 
130> 2016B 

14 0> Unas signed ■ 
141> 1998-09-02 

150> 08/922,201 ' ,. 

151> 1997-09-02 

:160> 9 

:170> Patent In Ver . 2.0 

<210> 1 
<211> 24 
<212> DNA 

<213> Bacteriophage SP6 
<220> 

<221> promoter 
<222> (1) . . (24) 

<223> SP6 promoter sequence (single- stranded) 
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400> 1 



atacgat.tt aggtgacact atag 



24 




<210> 2 * i 

<211> 18' 
<212> DNA 

<213> Bacteriophage SP6 
<220> 

<221> promoter 
<222> (1) . . (18) 

<223> SP6 promoter sequence (single- stranded) 
<400> 2 

atttaggtga cac^atag 

<210> 3 
<211> 20 
<212> DNA 

<213> Bacteriophage T3 
<220> 

<221> promoter 
<222> (1) . . (20) 

<223> T3 promoter sequence (single- stranded) 
<400> 3 

attaaccctc actaaaggga 



<210> 4 
<211> 20 
<212> DNA 
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<213> Bacteriophage T7 . ; K ' ' \' ' .' ]' 

<220> . . • 

<221> prompter. 
<222> (l) . : :' (2.q). 

<223> T7 promoter sequence ( single- stranded) 
<400> 4 

taatacgact cactataggg 

<210> 5 
<211> 8 
<212> DNA . 
<213> Prokaryote 

<220> , 
<221> misc^feature 
<222> (1) . . (8) 

<223> Primer sequence containing the Shine -Dalgarno 
(prokaryotic ribosome binding) sequence 

<400> 5 
taaggagg 

<210> 6 
<211> 65 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
containing T7 promoter sequence 



WO 99/12040 PCT/US98/18311 

<220> 

<221> prompter '. . . . , ' 

<222> (19) . P (42) • ; . 

<223> T7 promoter' sequence located within primer as 
indicated . 

<400> 6 

gactttactt gtacgtgcat aatacgactc actataggga gactgaccat gggcagtctg 60 
agcca 65 . 

<210> 7 . 
<211> 47 ' 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
encoding His -6 "tag" peptide 

<220> 

<221> repeat_region 
<222> (10) . . (27) 

<223> Sequence encoding His-6 "tag" feature located 
within primer as indicated 

<400> 7 

tgattctcaa tgatgatgat gatgatgaac ttgaaatgtg gacgtac 47 



<210> 8 
<211> 270 
<212> DNA 
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<213> Homo sapiens 



<220> 

<221> repeat_region V. * ■ 

<222> (88) . . (162) 

<223> "CAG" repeat region associated with spinal 
cerebellar ataxia 1 (SCA-1) 

<220> 

<221> repeat_region 

<222> (244) . . (261) 

<223> His-6 "tag" region 

<400> 8 

gactttactt gtacgtgcat aatacgactc actataggga gactgaac 4 8 

atq qgc agt ctg age cag acg ccg gga cac aag get gag cag cag cag 96 
Met Gly Ser Leu Ser Gin Thr Pro Gly His Lys Ala Glu Gin Gin Gin 

cag cag cag cag cag cag cag cag cag cat cag cat cag cag cag cag 144 
Gin Gin Gin Gin Gin Gin Gin Gin Gin His Gin His Gin Gin Gin Gin 

cag cag cag cag cag cag cac etc acg agg get ccg ggc etc ate acc 192 
Gin Gin Gin Gin Gin Gin His Leu Ser Arg Ala Pro Gly Leu He Thr 

ccq qqt ccc ccc cac cag ccc age aga acc agt acg tec aca ttt caa 
Pro Gly Pro Pro Gly Gin Pro Ser Arg Thr Ser Thr Ser Thr Gly Gin 

gtt cat cat cat cat cat cat tgagaatca 
Val His His His His His His 

<210> 9 

<211> 71 

<212> PRT 

<213> Homo sapiens 



240 



270 



<220> 

<221> REPEAT 
<222> (14) . . (38) 

<223> "Gin" repeat region associated with spinal 
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cerebellar ataxia 1 (SCA-1) / V 

<220> ...... . - '. ' ' ' *' 

<22X> REPEAT • \ ' ' , ' 

<222> (66) . (71) ' 

<223> His-6 "tag 1 . 1 

<400> 9 . 

Met Gly Ser Leu Ser Gin Thr Pro Gly His ' Lys Ala Glu Gin Gin Gin 
1 ,5 10 15 

Gin Gin Gin Gin Gin Gin Gin Gin Gin His Gin His Gin Gin Gin' Gin 
20 25 30 

Gin Gin Gin Gin Gin Gin His Leu Ser Arg Ala Pro Gly Leu lie Thr 
35 40 45 

Pro Gly Pro Pro Gly Gin Pro Ser Arg Thr Ser Thr Ser Thr Gly Gin 
50 55 60 



Val His His His His His His 
65 70 
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